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Pi^g^i 20 a 29,000 m 

[3K**ssi 5 a 5,000 m 

[?^3?§S] 0 a 0 2! 

[^!Af§?g] 4 & 237,000 Si 

271,000 a 

[S^AHW] 1. flSfAl- SA||A](£S)_1S 
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°l-g-*H ^Kr ^eflo] ^33. ^ oli, ^oflA^ Also) ^ A]^. ^ 

(a) 31 S.S.-8- €i $l7>«^ ^^l;(b) ^-71 tflis 2.j=-g- ^ ^1^1 

Aln>cf -g-7l£H -§-^>^- N 7fl^ EfliH SJ = AlEfl A]^ ^-7fl;( c ) N 

tfl^H *m ^1317> ^, N-l ^ -5d^ <0Ji7l- £a}3. 7fl^A§^> 

^ A oM *fl 1 xfl^l N-l EliB S.E. ^lS7> ^Oflol^^ JjL^nJ. ^ A] # <g 

£H f?j^i£ *T&3ul f *fl 1 ifl^l N-l eflil ^]Jl°i] 4^ Aj-7] *l 

£ 4 
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0043890 #^ <il*}: 2003/10/23 

ti>i^l #*HH£l x]c^ Al^V *)H « 0 v^{A method for controlling the delay time 

in a semiconductor device} 

£ 1 ^^o] ^eflo] ^ ^ 

£ 3 ^: £ 1 oil £>l^l tfl^e ^Efl0]«-0) Ojo^j . 

£ 6 £r Sh£*fl nflSEl A>^-£)^ Tgeflo] ^c>| °J ofl . 

IE 7 ^ iE 1 oil <3>£^1 ^lS-Sl a>-§-£]^ ^eflol ^<>| sj^oi] a>-§-^ a] 

£ 8 ^ £ ^°ll <4-E- 5= 4 ofl £Al^ Efl^E ^ ^ o] «-<h] A>-g-£l aI^o] Alfj)| 

3E. 10a, 10b, 10c ^ -g- ^-^ofl 4a 4^ E< 
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42. 3] 

<n> M. ^v^^. tiViE^l ^*HH^ 41 3^ ^ ^AS, ^ - 

eflo]^ $Sj-^£r rg$]o)o] ^^HflS ^1^5]^, #*)1 ^ 31 O] ^ ^ tfl <&%£\o\ # 

^3H£l £33<H H3M ^ #°1 ^lti:^ o a <r M £53^. 

<13> ol^ f £^-g- %V S ^c^ ^sflcq 7 ]+6\) tfl*H 71^-^ O.S #^^.7lS. 

<14> s. i o. ^a>^o] igz)]o] $]o] 4)^o^ ^ofloltf. 

<is> h>«^ ^-o}, ^eflo] z\]o] EfliB 2.= ^i5flol«.(ioo: tm_dly)^-tfl^H ^ 

3M^-(120: tstdly)» ^lt^. 3l^H ^eflojw- (i20)fe ^^^ls(in)S dfc^ ^3M 
Al^H, Efl^e £ c ^elH tLQoo)^ ^^(tm.reset, tm_pulse)# ^4l*H E|iE ig 

3M-¥-(120)^ ^SRr ^lJl(tmsel<0:4>)# ^71^, pwrup 

<3 ^g-^'SM: M-Bfifljl, out 4]J^r ° H 1 ^^l^(in)7> ^ *l<Ssj<H #^5]^ 
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<16> £ 2 £ 1 oil E*l€ tfl^M EH iNM-^C 100)^1 ^^oluf. 

<i?> £ 2 ^ $1^1 , sMq<3 ^ls(pwrup)7> s>ols. oloflol^-slji, e|ae 2.= e)^ 

B ^l^(tm_reset)7> ^>o] °H°1-|-^ #3HH , ^liE ££ ^ 4d3L(tm_pulse)7> 

€^ ^B ^l7>5l^, tfliB -S.JE. ^eflol^-(lOO)^ #^ 

^S(tmsel<0>,tmsel<l> ) tmsel<2>,tmsel<3>, tmsel<4>)* SHMaQth , tmsel<l>fe- 

tmsel<0>7l- 4=1 H£ efl^l^H(200)# -f-^H ^IJL^JL, tmsel<2>^ tmsel<l>7> 4=1 

— B efl*l^H( 220)1- f-^H tmsel<3>fe tmsel<2>7l- 4=1 ^liH 

(240)1- JI, tmsel<4>^ tmsel<3>7}- 4=1 EE efl^l ^H(260)# -§-^> 

<18> £ 2 ofl 3)5.^ a]j-o} 3].^ £ 7 ofl £A]5]ol ol^f. 

<19> B^s} «>^°1, -pwrup ^1^7> *H3. ^17>5]JI, tm_pulse fi^l^ B^5]^ 

^-f, ^ tmsel<0> ) tmsel<l>,tmsel<2> > tmsel<3> > tmsel<4>^ £ 7 4^^: 

<20> £ 2 S] ^.f, #^Al^(tmsel<0>)^ tm_pulse ^ °fl*HH S-fS. 

#^^l^(tmsel<l>)^ #^4jS(tmsel<0>)^ <H1*H -=g-7l£H €°1*>^ tm_pulse 

6|l^ofl #7l£H B^-S. #^40jL(tmseK2>)^r #^4jS(tmsel<l>)^ 

1-^ °fl*Hl -§-7l£H sj-oj^. ^o]^>^ tm_pulse 4jJL<q ofl^ofl ^-7l£l<H 

#^^lS(tmsel<3>)^ #^4dJL(tmsel<2>)2} ofl^ofl -§-7l£l<H *>°lB 

tm_pulse #^ °fl*H #7lsl^ ^-fs. ^l*}^, #^4d3l(tmsel<4>)^ #^4dJ: 

(tmsel<l>)2l 1-^ ofl^H] ?g-7)s)o] *}o]3_ ^ol^ t m_pulse 4JJLS1 1-^ °U*H #7l£H 
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<0>)^ #^^l^(tmsel<4>)^ ofl^ofl &7]£\o\ f^o]g. ^l^H tm_pulse -ilJi^ 

°fl*H ^lsH 3.^5. ^o]^j-cf. tm_pulse 7} 7\}^ 9l7}^\^ ^-f^fe <£#3 

5. 3 £ 1 °fl e|ae ^eflo]«.(i20)^ lJoflo]cJ.. 

31 1i3H^(120)£] ^^IJlUiOtt ^31^(300, 
320, 340, 360)2] ^«i^fl ^-(300) <fl Sl7}sH ^>^o.S SEth ^ 

^ ^H-^ 5^ 71101^(302, 322, 342, 362, 382)^ Us. 

(tmsel<2>, tmsel<l>, tmsel<0>, tmsel<3>, tmsel<4>)°ll ^^rA^^^I t}. , ^ 

jL(tmsel<2>, tmsel<l>, tmsel<0>, tmsel<3>, tmsel<4>Hl 4xi^l tIMs^o] 

£ 3 o\}*\ ^ S^l, ^sflo} ^^ofl ojo^, <y^^l^(in)^l *1<£ ^ ^ 

7 $5L ^7111- oj. - oicf. ^, ^eflo] ^o. , <ya^3L^ 

^£ *M*>7l ^JAS, I^^Hir 7]<£ 

XtfY^r 4^s>^ *1H^1Jl» tfliS HSM-M €^Rr HiSfl°l sfl^ *>i4« ^ 

*>fe 71^- olS»lo]] £i ^ e^l °1 ^ ^ *0<H*13L» o]7>S>^ Al^O.5. 2^ 
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<25> H-^oH 4^ EflAE 2.^^ tiVjE^] ^ Ofl A^ O) AlJrO] A)^ *]H^ Hj-^^ 

(a) £J=-g- %i ^llt <?17H>^ <2-7fl;(b) ^71 -tlS^ ofl^} 

^7lS]<H -g-^e}^ N 71] ^ EliE 2.1= A^EH AJJ^. ^VA§^ C+7jl;(c) N 

Efl^B ^ Aljr 7 } ^-A^ N _! tt^^ E |AE S--EE. A] 27]. ^A$f>} 

^ ^l;(d) ^71 ^7jl( c )# i&4*Hr cjTfll- ^l*}^,^ ^ofl <y ^^^Is 

^ A o v 7l 4 1 vflx] N-l EfliH 2-E. a] 5:7]. ojoiioi^-s)^ ^-f^^r a]^v 

#^515. ^5)31, <#7] *fl 1 1^*1 N-l E|iB 2.= Aj^ofl 4^ Aj-7] 

<26> a. ^-rg^l olc^A^ EliB ^=-g- ^ Aljr<i) §^ A] A] ,g- ££^0. ^ , N ^ 

<27> M. i£tgo] ^^(b)oflA^ (b-l)^7l £ = # €^ ^1^^ 3^*1) °H *1 *H , 

, ^ 2 Efl^H S c AjBfl a}^ ^o] efl^^. (b-2)^-7l Eflil SJEL-g- ^ ^JLS] 

€^ <*fl*H°11 , *W efl^o^ 2 EfliE ^eh a]^ ^o. ^ol^, ^ 

3 EfliS S-JEL ^JLfe- *}°) eflls ^^]sH,(b-3)^-7l Efl^H H.J=-g- ^IJls] 

— — S.^ s->ol efl^^ ^oj^^b-4) ^-7) ^7^1(b-2)sf ^7^1(b-3)^ Efl 

2-= ^l^^lH -^^^7)1 ^-g-Siq-. 
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<28> ojnfl, X) 2 a|) N-l «]*!) Efl^B 2.c Al^oj ^o] efliS) S.^- ojs. a] 

<29> (-iAlofl) 

<30> ol*|. f *t*$S>\ -*UH<*I1 cflsr]-^ 14 ^-^1^ ^^^ 7 ]^ *Vc]-. 

<3i> J£ 4 ^ ^ofl n^S. <i3H-^£] °i £ 5 ^ ^- ^^^) tcf 

tmsel<l>,tmsel<2> ) tmsel<3>,tmsel<4>)^ £ 5 ^ $\S.°\] ^l-S^ S. 5 9l7}S\^ 
°J^JL(in)7> %e\s\7]v\*}<>\ ^eflo]# ^75>7fl ^nf. -g- ^ £ 4 

°fl £fl*M 7l^§>7l5. ^rJLS,, 5. 4 <>1H A}-g-=} Alj L (p WruPi tm_reset, tm_pulse)^ 

<32> ol^ofl^ £ 4 ofl £ 4 <H1 e|ae J2.JE. ^ efl o] w- 

<33> £ 4 ofl #0^, pwrup A]Jr^ JrjJLO] ^71 ^^*>7l ^ *] ^-ofl JL-O ^ 

<34> tm_reset ^IJl^ s)^ ^^5. i^wH ^ V 3HH «H 

7\ sl^-l- B^lB^ 7l£-3 o_S, tmsel<0>^ *>}o] tmsel<l>vfl*l 

tmsel<4>b S.^- &-°r 7>^l£^- tVcf. 

<35> tm_pulse ^JJl^ 12^5. 7Mb €^ ^JJl^., & «1 5.-°- ftlS 'g 

nfln>cf ofl tmsel<0>^l 7>^Jl ?>}o) ^ o-^ofl o] ^ t msel<l>, 

tmsel<2>, tmsel<3>, tmsel<4> 5. *l-efls. ^^sf^ ^ib-g; tb^. ^,£2 2] ^-f 



26-9 



m 



"720030043890 <£t\: 2003/10/23 

tmsel<4><>l]A-l tmsel<0>^ &°) ^SKCE 7 %3i) , 5E. 4 9\ ^ tmsel<4>^ &o] tmsel<3> 
S. nfA] tmsel<3>^ tmsel<4>£| ^ ^Jl^oI jatfls. -i-a^^CE. 8 

<36> £ 4 6jj^ f ^7li pwrup ^Jl7} S-f ^-efl^l ^^HM E.JEL{a} ^ *>ol7> £|JL, X%t!±X\ 

tmsel<0>7> *1^M sju^ pwrup a}J:7> SrMs. h}5. , Hfl*l(^ ( 406, 408H1 

hcIL{a}2) 8>J1 -f}-*|^t}. ^E£ = yfol #gflofl>*l f tm_reset ^Jl^ 

tm_pulse ^S.^\ ^o] s-l-olol^ tmsel<l>, tmsel<2>, tmsel<3>, tmsel<4> 
SVo]s. -fK^JL olol tm_pulse ^JL7> S-fS ^g^l^ €«r^ ^ XMB71- l^]^ ^.Jf 
NOR 7llolE(406)S. ^SM, olnfl ^={ a }£] #3E iM^lH-S., ^a) ^Efl^cl t msel<0> 
«>fl^A-1 ^6|| ^ he o.yo)] o^H tmsel<l>^ S-^H §>ol S a>^7fl 

€4. tm_pulse 3.-f4M %:^MA A°\ S-^S- ^^l^ ^^H]^ tmseKl 

>o] 3.^-7} S)t£*\ tmsel<2>7l- *H ft*. ^] jgtf. o}^?)} tm_pulse Hs.7} £#( t0 ggle) 
§ ofl^cf tmsel<0>7> 7}x)jl *}o] fto) tmsel<l>, tmsel<2>, tmsel<3>, tmsel<4>5. 

i^S ^SM, tm_pulse ^ Ml ^i^fl #^ °I]*HH tmsel<4>S *>°1 ^ tm_pulse 2\ 

^r A A ^ ^ ofl*HH tmsel<0>5. t±X\ ^s)^. ^o] o}^ t ^jE.{f}# ^f-sfl tmsel<3> 
^n}, rcf^ ; ol^ofl t m_pulse 7> £#s>^ tmsel<3>3l- tmsel<4>7> ^go} 

?H *H ^ ^Tfl £H, °1 ^3"* S. 8 ofl S^^cf. oj^Tfl t^sjfe tmsel<0:4> ^ 
Ji^r 51 5 °fl 51*1 € e|ae ^eflol^-^ ojao £ *l7}sM, rcj-e)-^ in ofl^ out ^efl 
°1 *fl^* ^ ^€H(default)S tmsel<0>7t- 9X^ #3M)>M 

tinsel -?0Jl» c^^t]} Al^^v+ofl n}^ o.s. ^eflo]o| ojo. ^^q. #c >l^ ^o] 7 > 
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<37> cf^- > s. 5 oil 5^^, 7)^^ ^ tmsel<4> 7flolH(502)S ^ 

^^/H ^ ^ 3^ t°Jt ^ 5a^-. tmsel<l> tmsel<3> v - JJL7} ^=H1 

4e} igisflol s|A7} 3^3*1*!:, tmsel<4> 7> ^-f °flif- i^={a}£) efl ^1 <=H1 7] 

<38> e|ae 2.JE.A1, tmsel<4>l- -id^t!" in ',j\J.7} «l7>£)^, tmsel<4>°11 sl«H 

-id^€ 7lHH(502)fe US.* ^2}-^ in -tUl^ £ 5 ^ ^^{a}5. ^3*1 

9X^7} S. 4 ^ tm_pulse 7> >2i ^ £#*fl^ tmsel<3> 7} ^[o]s_ Sj^ zz. ufl i n ^ 
©1 out 3l^E)T=h 4sH, tmsel<4>l- ^Ws. = ^ tm_pulse cfA] tmsel<3>^§: 

7>}o}3_ °>=^ tm_pulse ^]Jl£} § ^^M^l °<H ^Svflofl o]u] ZLS}^ 

^eflol^ ofofl zfLofl ^ ^jt Tgeflol^. ^ o^^ 

<39> i 6 6. av £ ^ A>-g-£]^. *gz)}o] ^ 3^0) ^ofl^^, £. 1 3] 2)^.5} 

<40> j^s} H>^ol, ig^ol Xlol s] 5.H ^eflol-^-(600: tm_dly)^]^H ^efl 

°lJf(620: tstdly)* ?«1^4. 
<4i> Efl^B ^efl o!Jf(620)^r *a^^S(in)« db^ ^H^H, ffliE 

€sfl°l^-(600)^ Efl^B -iL£(tm_reset, tm_pulse)» 31 ^H-r-C^O)^ 

^]S(tmseK0:4>)l- #^^cf. 
<42> c^H, pwrup ^- ^#<?M- q-Ej-iflui, pre_bsg ^ °d^JL(in)7} i 

^ ^IJLS^ ^sfl 7)^^ out ^151^ -g^Tsl- Ailol4, 
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<43> Sl^^s}- ^l^^H^I 3]^^ 9l^r PMOS B ^1^(61)^ NMOS S^^l^i 

Ei(62)^l 7j]o]E^ peg -*1J:<4 actv ^1Jl7> <=07}sH, zz. #^TcHfe efl*l(63, 64)7} <g 
5a4- w>^o] ; Efl^l(63, 64)£] #3 >0jL^r EfliS ^efl ol^-(620)^ <^^1 

^(in)o]cf. 

<44> £ 7 ^ £ i ofl £ a]£ ^s.^ A>.g-s]^ ^eflol ^ si Af-g-^ A] 

Al^eilol^ l^e^i*. #Hfl 7l#oflAi «><4£°1, £ 7 ^ tm_pulse 

^IJloll -§-#«M tmsel<0>, tmsel<l>, tmsel<2>, tmsel<3>, tmsel<4>, tmsel<0>, ... &*\S. 

<45> :£ 8 -£r ^<H1 4^. £ 4 on ^|ae S j= ^eflo] tLoi] A >-§-^ ^IJl^ Al^efl 

<46> £ 8 °1H fij ^ 5a^°1, tm_pulse ^ s-*y ofl^oflAi tmsel<4>S §H & 

£r tm_pulse ^ c}^ ^ <H1*HH tmsel<0>5. t^-A] ^^s]^ ^o] o^b}, tmsel<3>°- 

£- 31^* *r Sit*. ir^A-], ol^ioil tm_pulse 7}- £^Kr -£-°V tmsel<3>3]- tmsel<4> 
7> «l^o> 7 >^ *>o] ^ ^cf. nflc-11, £ 5 <>1H ^ $1^1, tmsel<4>^ € 

Aj-Eflol^^, ^sf^-ol 1^5^ tmsel<3>, tmsel<4> ^l-g-^^ °J^jL(in) 

°fl>H #^^15l(out) ^Hsl ^eflol sflif oj^s Si^f. 

<47> £ 9 ^ £ 4 vfl^l 6 4 ^ei^l -*]JL2] aI^o^ i^e^c)-. 
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<48> £ a)^ B\^o) t £ 6 ^ #^3L<y pre_bsg ^IJl^ ^Efl^ti|-ol ^Eflofl^ ^>o] ^tg-g- 

-fM*H, actv ^1^^] slsfl 5.^5. 'g^^l^V peg <50^«H1 SMs £]=-o> 7 >fe -f-^j- 

<49> °1*MM' J^cf ^-7fl^6.S -li^tbth 

<so> tm_pulse i41^ tmsel<4> 7> #3HH actv *1 Jl-fr 

©1 liS ^ in ^]J17> *M #>fl ^ wV^^-o), tm_pulse ^Jl7> S^- 

efl*tS ^°1<5}*1 ^<L> tmsel<4> efl^ 7^ -ff *1 tW^S, *H efl^t^ 

tmsel<4>^lJLTr ^ #±2. ^^^^r °1*\?>}JL &<H°> ^ 41 ^ ^H9*>*1 Q 

«M eflH&^l ^-tlJUin)^ tm_pulse7> *V «} -g-a)^^ tmsel<3>°l ^e«^ ufl 7 > 
*1 #^(out)^5. ^s^l **>cf7> tmsel<3> <0Jl7> *H 7 > #^(out)^-S ^^i- 

^]°] pre_bsg 5.-9-3. iM^t}. tm_reset # liS ^ tfliS ^ efl o] 

■¥"7> H^H=1<H CfAl tmsel<0>7> §>o]^. 7 >7fl S)^, O] #^0^ peg ^}JH- ^ out ^Jl 

7> ^EfljrwH ^EflS. #^7>7ll ^Cf. 
<5i> £ 10a, 10b, 10c £■ tliB S..E. ^eflo] e|ae ^Eflo] «-^- ^-g-A] 

^1 ^-f, tm_pulse ^]J:^ ttfs. *gz]]o]o) *is^ ufE}ifl^ Aj^el) o]a^ ^sj-ojef. 

<52> £ a1^ uV^^-ol, £ i0a, 10b, 10c tm_pulse vflSi tmsel<4> 7> <5> 

^d^?V ^, tm_pulse «■ S-f ^111 ^M°l^>7l AjTj-i- ^ ^^Js# # 

s^aLS ^^>7l^l^ Al^ ^ oi-g-i- ^-c|. a ) t)]^^) tm _pulse 4 

cf^ tm_pulse €^ A >°1^ TlzJofl z]-z}- £ io a , 10b, 10c ^ ^ ^eflo] *}o]^. 

1- ^ 54^. 
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<53> W>^ol, ^ t\3LO\] xj <£ ^^}?) ^*}<*1 

, EfliS S-B^l, ZL *1<3 <$9)S. ^ $l±r %SL3., ^}o) EfliE 
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1] 

EliB 2.B.*] tiV^^l ^oflA^ Al^o^ ^o^ *fl o^>^ aj-^o.^, 

(a) EfliB S-El-g- ^i ^Isl- <?]7}-^ ^-Tfl; 

(b) El|iS ^i Aljroj m.b$ a]}?.} A)u}r\ ^7}S)o] ^7.}*\SL£_ -§-#<BHr N 

(c) N EfliH 2.^ ^ ^1317}- ^-^*V n-1 ^^1 EfliB ^ a]^7> £ 

(d) ^-71 #7fl ( c )» #4*>Sr 

^7) «K£*fl ^*H1 0 t] ^ ^1 ^ ^^Jl^r #7] *fl 1 ifl^l N-l EfliB S.JE. <0 

JL7} oloflol^-Sl^ ^JjLoflu]- i^ Al^> *1<£5H f^AlJr^. ^^Jl, ;*fl 1 vfl*] N~l «i 

*fl EfliB 5.JE1 Aj^ofl Oj-^ Aj- 7 j 7)<£ A^ AVo] & Sj-g- EfliB 

5L=-g- ^£^1 ^]oflA^ Aj^o} *j<g Al^V ^ 

[^^* 2] 

*11 1 *<H &oH, ^7l EfliB SLJEL-g- Ajjr^ §^ A^-g- i^^-o,^^ , ^7} A] 

N ^ N-l EfliB 3.1= Ajifl a]Jto] ^i ^ S^sr}^ aJ- 7 } °^A]jr 7 }. ^ f^A)^ 

#^£l7l 7J\7]2] 7.)<£ A]7jr^ 3i^}^ ^ ^ ^ uy^j ^ofl ^ o) A]JrO] ^o^ A] 

3] 
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^7} i&7fl(bWM, 

(b-l)^M EfliB 2.= -g- ^ Ai^oj ^aj^fl ^ ofl^lAlofl, efl*S3^ iEflE^o] 

^IJl^ ^V°l 2*110.3. €°1^>^ ( 

(b-2) <#7] ElliH ^ <03lS} ^-h}*}) ^^H, *M 311^ *1] 2 EfliH 

» 

(b-3)^7] Efl^H 2J=-§- €^ MM^ ^ 4|*1*H, is\o} efl^o) ^ 3 e|ae 

(b-4) A o v 7l ^7fl(b-2)i4 ^^Kb-3)^- 3]iH £E ^ -ti^S ^<^§>7ll 

[^T 1 * 4] 
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